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Table 1. Estimated soil C stocks (tonnes ha-1) and sequestration (tonnes ha-1 yr-1) potentials of 
grasslands in East African countries.
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MF 25% Plant removal + Fallow
GM 25% Plant removal
























The results so far indicate that reduction of grazing pressure 
and improved rangeland management are  promising 
interventions which could result in  SOC sequestration.
More robust empirical data is needed to improve the accuracy 
of SOC modelling efforts in the region.
Grasses provide great potential to sequester carbon in soils, 
due to their fast establishment, growth and biomass 
production, among other benefits:
Grasslands in East Africa cover about 80 
million hectares, making it the single biggest 
land cover in the region with a huge – but as 
of yet: unquantified – potential for climate 
change mitigation in the region.
A huge knowledge gap exists and there is a 
need to increase our understanding of the quantitative impact 
of major drivers of SOC concentrations in grassland soils.
As few as 23 studies were found on field estimates of soil C 
sequestration potentials in the grassland systems in East 
Africa.  They report a wide range and lots of uncertainty in both 
SOC stocks (from 3–93 tonnes/ha in the upper 0–30 cm of the 
soil profiles) and SOC sequestration rates (ranged from as low 
of 0.1 to as high as 3.1 tonnes/ha/year).
Out of 102 articles reviewed on the causes, consequences and 
remedies for rangeland restoration, 59 focused on Africa. Only 
25 of those provide a qualitative estimate on the extent of 
rangeland degradation and/or rangeland condition while 
quantitative information about remedies and impacts of such 
remedies is largely missing.
SOC modelling can already enable us to compare alternative 
management approaches, develop scenario forecasts, and 
eventually facilitate the scaling-up of observed monitoring and 
assessment information.
Initial runs with the DAYCENT model to investigate the impact 
of different grazing regimes on SOC in the top 20cm 
-continuous light grazing; GL (20% removal of plant mass), 
moderate grazing; GM and moderate grazing with a fallow 
phase; MF (25% removal of plant mass). After a 20year period 
of simulation, GM resulted in a 0.3% loss of total SOC, MF 
increased carbon by 2.4% the initial stock, GL increased SOC 
by 122 kgC/ha/yr.
The considerable technical potential of grassland 
management practices to realize mitigation at relative low cost 
warrant its due consideration in climate change mitigation 
actions. These practices generate additional important 
co-benefits in the form of food security, biodiversity and water 
conservation, and improved resilience and thus adaptation to 
climate change.
As the SOC sequestration potential is even higher in degraded 
soils, a future focus on restoration of grasslands is proposed, to 
concurrently contribute to climate change mitigation and 
increase productivity. 
Burundi 0.86 x 106 ha
Ethiopia 31.6
Kenya  20.4
Rwanda 0.49
Tanzania 22.5
Uganda 4.50
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